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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit Denepaiuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEIHETO OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenonaBanus
yueOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoit
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TONOXeHUN «CTparerun pa3BuTusi BocnuTaHus B Poccuiickoi
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3paboTKe MpOrpamMMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1eit ctparerun oOy4deHUsl, BOCIIMTAHUS U Pa3BUTHSA 00ydaroUuXcsi CpeCTBAMU
yueOHoro npeamera «Xumusi» 1iig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJIbTaTOB OOy4YeHWs M TPEOOBaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpasoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3allui, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
obpazoBanHOoCcTH. OHO CIY)KHT 3aBEpPIIAIOIIAM JTAllOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, MPHUCYIIAX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo oOOpa3oBaHMs. OTH IIEHHOCTH KacaloTcs
MO3HAHHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3M0pPOBBI0O M TpUpOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHUE
oOydJaronumxcsi Ha YpOBHE CpeIHEro o0Iero oopa3oBaHus CPEeACTBAMHU y4eOHOTO
npeaMera «XHUMHSA», COJEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHEUM(PUKU HAYKHM XUMHUH, €€ 3HA4YCHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOIIECTBA, a TaKXkKe C Yy4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickort @eaepanmn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTEepHUAIbHOM KYJBTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIMOHATEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYXKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BOBMOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHass XHMHA KaK Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pEILICHUE
r100agbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUsI YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B cooTtBercTBUM € OOmIMMM LENSMHA W TMPUHIMIIAMHA CPEAHETO OOIIETOo
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YpOBEHb
U3YyYEHUsI) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMa, HPOJOJIKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBidomuMU  1peaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
Opranndeckon xumuu. GopMupoBaHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYEHUU
npeaMera o0OecrneyrBaeT BO3MOYKHOCTh PACCMOTPEHHMSI BCEro MHOroo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHSTUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cpopMHpoBaHa B MpOrpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOI'O TMOJXOJa K U3YYEHHI0O YydeOHOro marepuaja u 0OO0yCIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHHM BEIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHHYECKHX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIEKTPOHHBIX
IpEJICTaBICHU O CcTpoeHuH BemecTB. CBefeHHsT 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB 1O CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHH. B Kypce OpraHmyecko XUMHH IIOJIYYarOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUS MEPBOHAYATHHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEaKLIUH.

[Ton HOBBIM yrioM 3peHHs B mOpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKHI MaTepuadl U (AaKTOJIOTMUECKHE CBEIACHHMS O BEIIECTBAaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMHSD» OOYyYarOIIUMCS TPEAOCTABISIETCS BO3MOYKHOCTH OCO3HaThb 3HAUYEHHE
NEPUOANUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOIMUYECKUX MO3MILIMMI,



riy0’ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 00bACHSIOMENH U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOICTBaX M NPUMEHEHUH, a TaKKE O XMMUYECKUX PEaKUMSIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSX TNpOTeKaHus JomnonHserca B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJACPXKaHMs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN H MNPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTMMHM HayKaMH, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX IPUIIOKEHUN XUMHH, IIOMOTatoT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ JUIs TIONOJHEHUS 3HAHWM, pEIIeHUs MHTEJUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEN0BATENbCKUX 33/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dopMupoBaHrUe y OOYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JIJIsI TOHUMAaHUS
dunocopckux uued, TakMx Kak: MaTepUalbHOE €AMHCTBO HEOPTaHMUYECKOTO U
OpraHMYECKOI0 MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTh MPHUPOJHBIX SBJIECHUN MyTEM OKCIEpUMEHTa U
pelieHusT MPOTUBOPEYUH MEXKAYy HOBBIMU (akTamMH ¥ TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Tak)ke NpodiieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTMM U MaTepUasoB.

B nnaHe pemeHus 3agad  BOCHMTAHMSA, PAa3BUTUS M COLMAIN3ALNU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
CONlEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4EeOHBIX JAEWCTBUM, HUMEOIMX 0a30BO€ 3HAUEHHE JJIs
pPa3IMYHBIX BHUJIOB [JEATENBHOCTH: pELIEHUS Mpo0sieM, IOMCKa, aHajlIu3a MU
00paboTku nHpopManuy, HeOOXOTUMBIX JI MPUOOPETEHUS OTBITA MPAKTUIECKON
U HCCJEOBATEIbCKON NEATENbHOCTH, 3aHUMAIOUICH Ba)XHOE€ MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs, TAK U HA YPOBHE CPEIHEr0 001ero o0pa3oBaHus, IpU ONpPEIEICHUN
COJIepKaTeIbHOM XapaKTEpUCTUKU IeJed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB
XMMHMUYECKON HayKu Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESATEIIbHOCTH YEJIOBEKAa U KaK OJAHOI0 M3 KOMIOHEHTOB MHUPOBOM KyibTyphl. C
METOJUYECKOW TOUYKHU 3pEHUS] TAKOW IMOAXOJ K OINpPEAENICHUIO LeJIed N3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIAaBHBIMU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMHUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHWMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX peaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHMHUYECKOTO OSKCIEPUMEHTa, COOJIIOJICHUEM  TPaBHI
0e30macHOro 0OpaIIeHUs ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesibHasi XapaKTepUCTUKA 1IeJied U 3aJlay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CerogHs B
NpErNolaBaHiy  XWUMHH B OOJIBIICH CTETEHW OTHAETCS  MPEAIOYTCHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAICIOIEro He
HA0OpOM 3HaHWW, a (YHKIHMOHAIHHOM TI'PAMOTHOCTHIO, TO €CTh Croco0amMu u
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL pEIICHUs TPAKTUUECKHUX 3aj1au.

B cBf3M ¢ ATUM TpU U3Y4YEHUHU IMpeaMeTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4Y€HHE NMPUOOPETAIOT TAKKE 1IeJIU U 33]]a4M, KaK:

ajanrtanusi 00yJarommxcsi K YCIOBUSM JTWHAMUYHO PA3BHBAIOIIETOCS MUDA,
dbopMHpOBaHUE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHnI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO TPAaMOTHBIX
pelieHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallMAX, CBSA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOMUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITETCHIIUM), WMEIONIMX YHUBEpPCATbHOE 3HAYCHUE IS PA3IUYHBIX BUIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku mHOOpMaInH,
HEOOXOAMMBIX [JIs MPUOOpPETEHUs: OIbITa JESTEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHMM XWMHH, a TakXkKe i1 OUEHKHM C MO3ULUl
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOIIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATENIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaroMXCcs: CIIOCOOHOCTH CAaMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJIeP KaHUS;

(dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpPaBJIEHHOCTH XUMHUH, €€ BAXXHOM POIM B PEIICHUH TJI00ANbHBIX HpoOiieM
palMoOHaIbHOTO MPUPOJOIOIB30BaHNUS, TIOTIOTHEHUS SHEPreTUIECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOTro
OTHOIICHUS K TPHUPOJEC M CBOEMY 3JI0pPOBBIO, a TaK)Ke MPHUOOpPETEHHS OIbITa
UCIIOJIb30BAaHUS TOJYYEHHBIX 3HAHUM Ui TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnom mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHON 00nacth «EcTecTBeHHO-HAYIHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisier 68 gacos: B 10 ximacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hepeno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BO3SHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. Te€opus CTPOEHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT0J10KeHHA. CTpyKTYpHBIE (DOPMYITBI
OpraHMYeCKUX BemecTB. [ omonorusi, wuszoMepus. XuMHYecKas CBSI3b B
OPraHUYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o kinaccupUKaAMU OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIMHEHMH (cucTeMarhyeckas) ¥ TpUBHAJIbHBIE Ha3BaHUS
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJICHHE ¢ oOpa3llaMyd OpraHMYeCKHX BELIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB M0 MPEBPALIEHUIO OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriaesopopoasl

AJNKaHBl: COCTaB W CTPOEHHE, TOMOJIOTMUECKM psan. MeraH M 3TaH —
MPOCTEUINNE TIPEICTABUTEIN QJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXJEHHWE B MPUPOJE, TMOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psll. DTUIICH U MPOMUIEH —
MPOCTEUINNE TIPEICTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATALMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEHUE U PUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINe
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [lonydeHne CUHTETUYECKOIO
KayuyyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psiji. AlIETHIICH
— MPOCTEHIIMIA TpeICcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), OJyUeHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, pU3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIVIEBOAOPOJAMH, TNPUHAAICKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEePTH:
NEPErOHKa, KPEKUHI (TepMHUYECKHM, KaTaJuTHUYecKuil), mnuposu3. IIpogykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHMs BEIIECTB M HUX IpPEBpallCHU:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PpE3UHbI, KOJUJIEKLUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Bbruncnenuss 1o ypaBHEHHMIO XMMHUYECKOM peakuumu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB I MPOIYKTOB PEAKIIUN).

Kucsiopoacoaep:xaiue oprannyeckue coeiMHeHUs

ITpenenbHble OJHOATOMHBIE CHUPTHL. METaHON U 3TaHOJ: CTPOEHHE,
(¢uznyeckue M XHUMUYECKUE CBONCTBA (pEaKUUM C aKTUBHBIMHU MeETaJlaMH,
raJIoTeHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEeHHe. BoJaoponHbie CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JelicTBUe MeTaHOJa U 3TaHOJIa Ha OpraHU3M YeJIOBeKa.

MHoroaromHsle  COUpPTHL. OTWIEHIVIMKOJAb W  IJIMLEPUH: CTPOEHUE,
¢usznueckue W XMMHYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIE cnupthl). JleiicTBue Ha
opranusMm udesnoBeka. [I[pumeHenne riuuuepruHa U STHICHTJIUKOJISL.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XUMUYECKHE CBOMWCTBA.
TokcuunocTh penona. [Ilpumenenue genona.

Anpneruapl U KemoHvl. DOpMaNbIETH], aAUETAIBIAETU]: CTPOEHUE,
dusznyecKkue U XUMUYECKHE CBOICTBa (peaklUU OKHCIEHHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyUYEHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTH.. MypaBbUHas U
YKCYCHasl KHCJIOTBI: CTpOE€HHE, (PU3MUECKUEe U XMUMHUYECKUE CBOMCTBA (CBOMCTBa,
oOuye s Kiacca KUCIOT, peakuus 3Tepu(puKalnn), NoIydYeHe U IPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mblj1a KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOILEEe ACHCTBHE.

CrnoxHple 2(puUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KucCHOT. [‘maponus
coxHbIX 3¢upos. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb )KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIUS ~ yriaeBoAOB  (MOHO-, JH- U
nosucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHWE B MPUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u memrono3a Kak npupoHeie monumepbl. CTpoeHrne Kpaxmaia u
nenono3bl.  du3nueckue M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpallCHUI:
MPOBE/ICHNE, HAOIOJCHUE W OMHMCAHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCIEHUE ATaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHCTBHE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
POBEJCHUE MPAKTUIECKON pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB WIIH MTPOYKTOB PEAKIIHH).

A3oTcoiepKale OpraHn4eckiue COeTMHEHNU.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHeHus. Ousnueckue
U XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe mmiuHa). buosornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak mpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coenuHeHms. [lepBuuHasi,
BTOpPHYHAS W TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMK Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpPEBpallCHUI:
HAOJFOICHUE U OTMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpaIls OCIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEINEHb MOJIMMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIlCHU:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU M3YYECHUH OPTAHUYECKONM XMMHUU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIOb30BAaHWE KaK OOIUX €CTeCTBEHHO-
HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIe IOHATHS: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(ukaius, MepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE.

dusuka: Mmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €UHUIIBI UX U3MEPEHUS.

buonorust: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOJIbI, >KUPBHI,
bepMeHTHI).

I'eorpa¢usi: MuHepabl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypcCBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji04Ka. DHEPreTHYecKue ypoBHHU, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHuss dJIEKTPOHOB MO OpPOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX NEPUOI0B. DINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuii 3akoH U [lepuognyeckas cucreMa XMMHYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanueckoi cCUCTEMBI
xuMu4deckux aneMeHToB JI. M. MenueneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYNIaM U TEPHOJIaM.
3HaYeHue NMEepUOANYECKOrO 3aKOHA B PA3BUTHHU HAYKHU.

CrpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomopoanas cBsA3b. BaeHTHOCTh. NEKTPOOTPHUIATENHLHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemecrBa MOJEKYyISIpHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTtne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['e€HeTnyeckas CBsI3b HEOPraHWYECKHX BEILIECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckas — peakuus. Kiaccupukanuss XMMHUYECKHMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHMMHH. 3aKOH COXPAHEHHsSI MacChl BEILIECTB,
3aKOH COXPAHEHMS M PEBPALIEHUS SHEPTUU ITPU XUMHYECKUX PEAKLIHSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (paxTtopoB. OOpaTumbIe
peakuuu. XuMHUEeCcKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

OnexTponutuyeckas aucconuanus. CuiabHble U ciaalblie 3eKTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIasl, HEUTpAJIbHASL, IEI0YHAS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH.

OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XumMuueckux sneMentoB [, U.
MemnzeneeBa», U3ydeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAOIIOACHHE U
OIMMCaHUE EMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEALl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEaKIMU HOHHOrO OOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (akKTOPOB Ha CKOPOCTH
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacuérel 10 ypaBHEHMAM XHUMHUYECKUX PEAKIUHA, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIOJIB30BAHUEM IIOHATHUS «MacCOBas
JI0JISL BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B Ilepuoanueckoin  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAUIOB (HAa MpUMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJOre€HOB, CEpPbI, a30Ta,
dochopa, yrimepoga U KpeMHHS) U HMX  COCAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IpruMeHEHNE BAKHENIIIMX HEMETAUIOB U X COCIUHEHUIA.



Meramnel. Ilonoxenne meramnos B llepuoandeckon cHUCTEME XMMHYECKHAX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O6mme usnyeckue cBoiicTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPS)KEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWINWX METAUIOB (HATPHM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OOmue cnocoObl moiyuyeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB U HX MPEBPAIICHUN:
M3yYEHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3l0OB HEMETAJJIOB, pEIIeHUE
OKCIIEPUMEHTAILHBIX 3ajad, HAaOJIOJICHNEe W OINHCAHWE JIEMOHCTPAIMOHHBIX U
J7a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE TUJPOKCHJIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT Y IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJJIOB).

Pacuérurle 3amaqn.

Pacuétel maccel BemiecTBa MM 00bEMA Ta3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W MHIIECBOU
0€30MacHOCTH, pa3BUTHUM MeAUUMHBL. [IOHSATHE O HAy4yHBIX METOJax IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIIUM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX  [POMBIIUICHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB M MATEPUAIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTtepuaabl, KOHCTPYKUIHOHHBIE MAaTEpHUalbl, KpPACKH, CTEKJIO, KepaMmHKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTAHUYECKUE U MUHEpAJIbHbBIC
yao0peHus.

XUMHST W 3J0pOBBE YEIOBEKA: MPAaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuia 0E30MaCHOTO WCIIOIB30BAHUS MPEMApaTOB OBITOBOW XUMUU
B OBCEHEBHOM KWU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanusi  MeXnpeAMETHBIX  CBA3€d MpU  U3YyUYCHUH  oOmed
HEOpPraHU4ecKorM XuMHM B 11 Kilacce OoCyIlIECTBIISIETCS Ye€pe3 UCIIOIb30BaHUE Kak
OoOIIMX ©CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (DakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HaAOIIOCHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



@dusukKa: MaTepus, SHEPTUs, MAcCa, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CIUHHIIBI MX
M3MEpPEHUSI, CKOPOCT.

buonorusi:  kneTka, opraHu3M, S3KocHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pECYpCHI.

TexHonmorusi: XuMHYeCcKasi MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPUAIOB, CEJIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHIIEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX MpenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JITMYHOCTHBIM,
METanpeMETHbIM W TOpeaAMeTHbIM). HayyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOMIMMHUCS POCCUUCKONW TPAKIAHCKOW HWICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Kie MOTUBALIUU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeATEIbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
I[EJM ¥ CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOM JEATENBHOCTM B COOTBETCTBUM C
I'YMaHUCTHUYECKUMHU, COLIUOKYIBTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)KTaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TpaBWJIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoOIieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA W HPABCTBEHHOI'O CTAHOBIICHUS JHMYHOCTU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(OpMUPOBAHHOCTh ONBITA MO3HABATEIILHON M MPaKTUYECKOW JAESITeIbHOCTU
o0y4aromuxcs 1Mo peanu3aiy MPUHITHIX B 00IIECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPU CO3JaHHUH
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYI'MX IPU aHAIM3€ PA3IM4YHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBO)KEHUs K MPOILECCY TBOpPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTHUKEHHSI HAyKH €CThb pe3ysbTar
JUINTEIbHBIX ~ HAaOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyZa YUEHBIX U MPAKTHKOB;

UHTEpECAa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M MOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHS,;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
Y IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKU CBOMX TOBAPHUIIEH C
NO3UIMII HPAaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEACTBUM 3THX
HOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBoro u Oe3zomacHOro oOpa3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOrofieHns TMpaBwyl 0€30MacHOro OOpaIlleHUs C BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUA LEHHOCTH TPaBWJI HWHAMBUAYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HaHUs MOCJEACTBUM W HENPUATHS BPEAHBIX NMPUBBIUEK (YHNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYpEHHUS);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUECKOM M  Jpyrux BUOaX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHUU NPAKTUUECKHUX 3aj]ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YUYCHHIO MPOQECCHI pa3IMdHOTO poja, B TOM
YUCJIE HA OCHOBE ITIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaymied npodeccuu M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECOO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHUA TJI00aJBbHOTO XapaKTepa 3KOJOTHYECKHX NpoOsieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COLUUAIBHOU CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHI)KEHUN XUMHUM Ui
peLIeHUs BOIIPOCOB PALIMOHAIIBHOTO IIPUPOAOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX BpeI OKPYXKaroUEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHMs €€ poid B
(OpMHUPOBAHNMN PALMOHAJIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXarolleM MHUpPE Kak O €JUMHCTBE IPUPOJbl U YEJIOBEKA, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LIMBHJIM3ALMM: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH W BaXXHOW poOIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEIIEHUHU II100aIbHBIX IPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIICYCHUH YCIOBUMN
YCIEIIHOTO TPyJa M OSKOJIOTMYECKHM KOMMOPTHOM JKU3HM KaKJIOro 4YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHMMAaHUs CYIIHOCTH METOJOB
NIO3HAHUs, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIMXCS JaHHBIX C LEJNbI0 MOJIY4YEHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

UHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON A TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lUYHbIX cdepax mpodhecCuoHaTbHON
JESITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YYeOHOTO MpeaMera «XHMHS» Ha
YPOBHE CpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwis, BEIIECTBO, YHEPIHS, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYISTUBHBIE), o0ecrnieunBaroIine dbopmupoBanue (byHKIIMOHATBHOU
TPaMOTHOCTH M COI[MAJIBHON KOMIIETEHIIUU 00yUaloIuXCs;
COCOOHOCTD oOyJaromuxcs UCIIOJIb30BATh OCBOCHHbBIE

MEXIMCHMIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETyJISTHBHBIMU
EUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMo3HABaTeJbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOruvYecKue aecTBUsI:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaJU3UpOBaTh  MpodiiemMy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIMOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUS © KPUTEPUHM JJIs KiIacCU(PUKAIUM BEIIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYUHHO-CIEJACTBEHHBIE CBS3W MEXIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbIC, JEAYKTUBHbIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbBIE B XUMUN CHMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUT
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiMy — TMpU PElIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a]ad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XApAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a30BbI€e HCCJIeI0BAaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

(bopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSATENBHOIO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyIupoBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB TO3HAHUS.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp>KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHaTu3upoBaTh WH(DOPMAIUMIO PA3IUYHBIX BHIOB U (HopM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTB;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PAa3IUYHbIE METOIbI MPU MOUCKE U
otbope wuH(MOpPMAIMK, HEOOXOAWMMOW JJIS BBINOJHEHWS Y4YEOHBIX 3a7ad
OIIPEIEIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  MPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHbIM S3BIK B KAyecTBE CpeAcTBa Npu padoTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHSATh MeEXIpeaAMeTHbIe ((dusudyeckue u
MaTeMaTH4YECKHE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00OpeBHaTypbl, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHUue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBbI B X0Jie Auaora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMell PEe3yJbTaTOB IMO3HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO I COBMECTHO CO CBEPCTHUKAMU IMPH BBITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HMCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaju3alui y4eOHOro MpoekTa u (HopMyIHpoBaTh BHIBOJbI
o pe3yjibTaTaM MNPOBEACHHBIX HCCICAOBAHMNA MYTEM COTJIACOBAHMUS MO3MUIMHA B
X0J1e 00CyX/IeHHsI 1 OOMEHa MHEHUSMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBATh W OCYIIECTBIATh CBOIO IO3HABATEIBHYIO
JeSTENIbHOCTD, OMpeensds e€ end W 3a7aud, KOHTPOJIUPOBAaTh U MO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeaaraeMblii ajropuT™M ACHCTBHM mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbIOMpaTh Hauboliee
3¢ dexTuBHBIN Ccroco0 HMX peueHuss ¢ Y4ETOM TMOJIyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOH COCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJM XHUMHM B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONIME TOHSTUS (XMMHYECKUW DJIEMEHT, aToM, JJICKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEépHYyTasi U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN CKEJIeT, (PYHKIMOHANIbHAS TpYIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCJIOPOJ M a30TCOJAEpALIUE COCAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS
opranunyeckux BemniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsS MAcChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHNE CBEICHUS O CBOWCTBAX, COCTAaBE, TMOJYYCHHH W
0€30MacHOM WCITOJIb30BAaHUN BAXXHEHIITNX OPTaHWYECKUX BEMIECTB B OBITY U
MPAKTUYECKOMN AESTEIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIIATH XapaKTEPHbIC MPHU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
ONUCAaHUU COCTABA, CTPOCHUS U MPEBPALEHUN OPTAHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOIb30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUN XUMHYECKUX PpEaAKIUH,
M3TOTaBJIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB JJISI WLIIOCTPALUUA HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynme CcoeIuHEeHUH (yriaeBOJOpPOAbI, KHUCIOpPOI M a30TCOIEpIKaIlue
COEMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), JaBaThb HMM Ha3BaHUS IO
cucrematudyeckod HomeHkinarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITWJICH, MPONMWJICH, alleTHJICH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (popmanbaerul, aleTaibIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(hOpMUPOBAHHOCTh yMEHUSl ONPENEIATh BHUAbl XUMHUYECKOH CBS3M B
OpraHUYECKUX COECIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bByTiepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, arleTHJICH,
Ooyramuen-1,3, merunOyragueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTIIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAs U YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAas KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSA3b MEXJYy HUMU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PpEaKIUi ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHHUKHU YTIJIEBOIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE POIYKTOB MepepadOTKu;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIYUCICHHUS 10 XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIANETh CUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHHU TIPU MU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEpPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHUYECKHE 3HAHUS JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIaTh TIPaBUIIa MTOJIH30BAHUS XUMHUYECKOM
nocyAod M J1abopaTopHBIM OOOpYIOBaHHEM, a TakKXKe MpaBuja OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIIOJHEHHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI TUTAHUPOBATh W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKHIX BEIIECTB MPY HATPEBAHUH, MOTyUCHUE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUH OPTaHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIAMM TEXHUKH OE€30MAaCHOCTH TpU OOpalllEHUU C
BCIIECTBAMH M JTAOOPATOPHBIM OOOpPYIOBAaHUEM, TIPEICTABISATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ yYMEHHWI  COOMIOAATh  MpaBWIa  IKOJOTHYECCKHU
I1€JIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH JNESITEIHHOCTH B IICIISAX
COXpAaHEHUS CBOETro 3J0POBBS M OKpY)KAIOIIEeH MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JIEUCTBUS Ha >KMBBIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACUCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIsl 00yYarouumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHMSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUMU;

JUIS CIETBIX M CHAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas v HeopraHuyeckas
XUMUSD» OTPAXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOM COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B TIO3HAHUM SIBJICHUU
OpupoAsl, B  (POPMUPOBAHUU MBIIUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1ay
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, W30Tom, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCICHHS, XUMUYECKas CBS3b
(kOBaJIeHTHAs, MOHHAsI, METAIDINYECKAsl, BOJOPOAHAs ), KPUCTAIMYECKAsl PEIIETKA,
TUANBl XUMHUYECKUX  PEAKUHUHA, PaCTBOpP, DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEaKkUnH, XUMHUYECKOE PABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
NIEKTPONIMTHYECKON aucconManuu, nepuoauyeckun 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTUH
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S$I3BIK XHUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (hAaKTOJIOTMYECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M O€30MMaCHOM HCIOJIb30BAaHNU BKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC TPHU3HAKA TOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NPEBPALLICHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHuss (HOpMyJ BEIIECTB M  ypPaBHEHUH  XUMHUYECKUX  peaKlui,
cucrteMatnyeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIIEMEHTOB B COCAMHEHHUSX PA3IUYHOTO COCTaBA, BUJ XUMHUYECKOU
CBA3U (KOBAJIEHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPO/HAsI) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEHIECTBA (ATOMHAs, MOJIEKYJISIpHAasi,
MOHHAs!, METAJUTMYECKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHECHM;

c(OpMUPOBAHHOCTD YMEHUHN yCTaHaBJIMBATh MPUHAIIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OINpeAeNE¢HHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOTHI, aM()OTEPHBIEC TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (DYHKITNU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cuCTEMBI
xumudeckux sneMeHtoB JI. V. MenneneeBa, MCHOJb3yd MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUN
10 IIEpUoIaM | rpyimmaM llepuoanyeckor CUCTEMbI XUMUYECKHUX 3eMEHTOB [l. M.
Menaeneena;

chOPMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMHCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHUYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETMYECKON CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
peaKkiMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPKIAIONTNE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPTaHWYECKHMX BELIECTB, PAaCIO3HABATH
OIBITHBIM MMYTEM HOHBI, PUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJICTBOM COCTABJICHUS AJIECKTPOHHOTO OasiaHca
ATUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkiMu OT pa3IuvHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JIe)KAIIKE B OCHOBE MPOMBINUIEHHOTO IMOJYYEHUS] CEPHOW KHCJIOTBI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTAaBICHUNA 00 OOIIMX HAy4YHBIX NPUHILUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MAacCOBas JIOJSl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUNA Ta30B
IPU XUMHYECKUX PEAKITUSIX, MAaCChl BEMIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MaccChl
BEIIECTB, MPEBPALLICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIa MOJIb30BAHUS XUMUIECKON
NOCYJIOM M J1abOopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpallEeHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIIONHATH XUMHYCCKUI
AKCOEPUMEHT (pa3lIoKEHHE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONPENCIICHUE CPEABbl PACTBOPOB BELIECTB C ITOMOULIBIO YHHBEPCAJIBHOIO
WHUKATOpA, BIMSHUE Pa3IN4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaknuu MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha Cynbdar-, KapOoHAT- H
XJOPUA-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE SKCIIEPUMEHTAIBHBIX 33134 IO
temam «Metaiub»y U «HeMmeTtaiib») B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaIu, HTepHEeT U ApyTUXx);



chOpMUPOBAHHOCTh ~ yYMEHHWI  COOMIOAATh  MpaBWIa  IKOJOTHYECCKHU
1€JIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IIEIIAX
COXPAHEHUsI CBOErO 3J0pPOBbS MU OKPYXKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUA Ha KUBbIE OPraHU3MbI OMPEICIIEHHBIX BEUIECTB, TOHUMAs
cmbicn mokaszatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBILIECHUS U
MpEAOTBPAICHUSI UX BPEHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JJIs. 00y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsaunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmsbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenI
Paznen 1.Teopernueckne OCHOBBI OPraHM4YeCKOM XUMHUU
IIpenmer oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3 0 0
M. bytneposa
Hroro no paszneny 3
Pa3znea 2.YrieBoaopoanbl
2.1 [IpenenbHbIE Yri€eBOAOPOABI — AKAHbI 2 0 0
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 1
aJIKaJIMeHBbI, ATKUHbI
23 ApoMaTndecKkue yriieBoa0pOIbl 2 0 0
”4 [TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1 0
uX nepepadoTka
Hroro no pazneny 13
Paznen 3.Kuciopoacoaepxaiue opranuyeckue coeJHHEHUsI
3.1 Cnuptel. Denon 3 0 0
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1 0




Hroro no paszneny 13
Paznen 4.A30Tconep:kaniue opranneckue coeJMHeHU s

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S5.BbicokoMoOJIeKY/ISIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro o pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3ieoB U TeM uudpoBLIe
Ne ii/mn P Konrpoabubsie IIpakruueckue (wipp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pazgen 1.Teopernueckne 0OCHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u Ilepnonnueckas cucteMa XUMHUYECKUX 3 0 0
snemenToB 1. Y. MenaeneeBa
12 Crtpoenue BemiectBa. MHOTr0o0Opasue 4 0 0
BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pasneny 13
Paznen 2.Heoprannyeckasi XuMust
2.1 Meramisl 0 1
2.2 HemeTamnsr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHHUYECKUX ) 0 0
BEIIECTB
Hroro no pazneny 17
Pasznea 3.Xumus u :Ku3HbL
3.1 XuMHS U )KA3HD 4 0 0
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypcsl
| [IpenMeTr opraHuyecko Xumuu, e€ | 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs OpraHUYECKUX
2 coequnenuit A. M. bytneposa, eé 1 0 0
OCHOBHBI€ MTOJIOKEHHUSI
[IpencraBnenue o kiaccupuKanum
3 opraHuyeckux BeuecTs. Homenkiarypa | 0 0
(cucremaTudeckas) U TpUBUATIbHBIE
Ha3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 0 0
TOMOJIOTUYECKUU P
5 Mertan u 3TaH — OpocTeuIme | 0 0
MPEJICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 0 0
7 OTHWJIEH U IPONUJIEH — MPOCTEUIIHNE 1 0 0
MPEJICTABUTENH AJIKEHOB
g [IpakTuueckas padota Ne 1. «Ilomyuenue | 0 |
STHJIEHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 . ’ 1 0 0

metunoyraauen-1,3. [lomyuenue




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTMUECKUHN Psii. ALETHIIEH —
IIPOCTEUILINHN NTPECTAaBUTENb AIIKUHOB

1 Brruncienus no ypaBHEHUIO XUMHUYECKOU
peakuuu

12 Apenbl: 0eH301 ¥ TOIYoJ. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsA3b yIriIeBOAOPOJIOB,
MPUHAJISKANUX K Pa3IMYHBIM KJlaccaM
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKu
[IpupoiHbIE UCTOUYHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHbIE HePTIHBIC
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKu

16 KonTponpHas pabota mo pazaeny
«YTII€eBOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

18 MHoOroaToOMHbIE€ CIUPTHI: STUICHTITUKONIb U
[JIALEPUH

19 @DeHOI: CTPOCHUE MOJIEKYIIBI, PU3NIECKUE
Y XUMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruast: GpopMagbaeTu U
areTanabaerna. AneTod

)1 OnHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE

KHUCJIOTBI: MypaBbUHAs U YKCYCHasI




[IpaxkTuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI, KaK

23 NPEeJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpb11a Kak coJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHE
CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
3¢upos

%6 Kupsl: runponus, npuMeHEHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaLUS.

27 Baxneiiiue npeacTaBuTeNu: TIIHOK03a,
dpyxTO3a, caxaposa

)8 Kpaxman u nemirono3a Kkak mpupoHbie
MOJIUMEPBI
KonTtponsHas pabora no pasueny

29 «Kucnopoacoaepxaiiue opraHnyecKkue
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI Kak aMm(poTepHbIe

31 OPraHUYeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3HadeHue. [lentuabt

1 benku xak npupoaHble

BBICOKOMOIJICKYJIAPHBIC COCANHCHUA

33

OCHOBHBIE TIOHATHS XUMHUH




BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN. 1
IImact™Maccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN dJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTryparmus aToMOB

IIepnonnueckuit 3axoH u [lepuonnueckas
CHCTEeMa XUMHYECKuX 3aeMeHToB J[. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ 110
rpyIaM 1 nepuoaam. 3HaueHHE
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. MennaeneeBa B
Pa3BUTHHU HAYKH

Crpoenue BeliecTBa. XMMHUUYECKasi CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMS
KOBaJICHTHOM CBsI3U. BogopoaHas cBs3b

BanieHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 1014 BEILIECTBA B PACTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYEeCKUX coeNruHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, Pa3TUIHBIX
KJIaCCOB

Knaccudukanus XuMu4ecknux peaxiiuii B
HEOPraHWYeCKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BEIIECTB; 3aKOH
COXPAaHEHHs U IIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakLuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «BiustHue
pa3MyHbIX (PAKTOPOB HAa CKOPOCTh
XAMHYECKON PEaKUm»

11

DnekTponuTrudeckas aucconuanus. [lonsarue
0 BozopoHoM Tokasarene (pH) pactBopa.
Peakiuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AMIEKTpOIH3E
pacIIaBOB U paCTBOPOB COJICH

13

KonTtponsHas pabora no paszueny
«Teopernueckrne OCHOBBI XUMHIN

14

Merauibl, ux nonoxenue B [leproanueckoit
CHUCTEME XMMUYECKUX AemMeHToB [I. U.
MemnieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKue cBOKNCTBA
METaJUIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIT
HanpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHENIIINX
MeTaJuIoB (HATpUH, Kaaui, Kaabluid, MarHui,
IIOMUHUIN) U UX COEAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COEIMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 3334 110 TeMe
«Meramab»"

20

Hewmeransl, ux monoxxeHue B
[Iepronnueckoit cucteMe XUMUYECKUX
sanemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®du3nYeCcKue CBOMCTBA HEMETAILIOB.
ANoTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCIIOpOJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COECTMHEHNN

23

XuMHUECKue CBOMCTBaA a30Ta, hocodpa 1 Ux
COCIMHEHU N

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

[IprMeHeHrne BaXKHEUIINX HEMETAIIOB U UX
COETMHEHNN

26

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110




TteMe «Hemeraniawl». Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3. «Perenune

27 DKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"Hemertanmsi"»

)3 KoHnTtposbHas paboTa mo temaM «MeTauiby 1
u «Hemeramuib»

29 Heopranunueckue u opraHndeckue KUCaoThI. |
Heopranuueckue u oprannyeckue OCHOBaHUS
AmboTepHbIe HEOPraHUYEeCKUe U

30 OpraHMYECKHE CoeIuHEHUs. | eneTnueckas |
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHNH SKOJIOTHIECKOi,

31 YHEPreTHUECKON U MUIIEBOM 0€30MaCHOCTH, 1
Pa3BUTUU MEIUIIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO MTOIYy4eHUS 1
Ba)XKHEUINNX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MATEPHAIIOB 1

34 XHMHUA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 14
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«M3narensctBo «IIpocBemenue»
* Xumusi, 11 xnacce/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHOe 001IeCTBO

«3marensctBo «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Coopnuk 3ana4 o xumuu I'.E.Pyn3utuca u ®@.I'.denpamana

Xumus (0a30BbIN ypoBeHb).Peanuzanmst 00pa3oBaHus :METOAUIECKOE TOCOOHE
s yaurtensi/Kasepuna A.A., [luuyruna I'.B.; mox pen. I'.B.Ilugayrunoti .

M.:®I'BHY "Uncturyt crpareruu pa3sutus oopazosanus PAO", 2022 81 ¢ .:un.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://hemi.wallst.ru/

http://www.chemistry.ssu.samara.ru/

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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